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OT3bIB BEAYIIIEfi OPIAHIEAqI,IU

Ha llrrcceprau[or.rHyro pa6ory Paguarapoea ,{a6ur A.rexcanqponuua <Caofrcrsa
pe3oHaHca KorepeHTHoro nJreHeHr.i, naceneusocrefi npr.r HecrarlxoHapHoM

Bo3byxAeHxu B napax ''Rb). npeAcraBneHHyro Ha coucKaHr.re freHoii cTeneHu

rau4ngara $u:urco-MareMarurrecrr.tx HayK tro cneqriirnrHocrr.r 01,04.05 - Olrzra

Arcrya,rsuocrs pa6oru

I4ccle4oeauue ceoficts HerHHefiHbIx ourrilrecKr,rx pe3orraHcoB,

Bo3H1{(anrq}rx np}r n:auuogeicraur.r la3epHoro r.i3ryleur{g c aroMaMrr uleJroqHrrx

MeranloB, npeacraBJr{er co6ofi aaxuyto 3a,qaqy B o6nacla cnerrpocrouult lt

nerr4HefiHofi onrr.rKr.r. B rocJreAHee BpeM, oco6;rfi nayunrrft u lpaxruvecrlrft

xHrepec B.{aHHoi o6racrn B6r36rBaror r.rccfle,[oBaHlr[, cBf,3aHHbre c aQQeKToM

KorepeHTHoro rr;reHeHr.r.rr HaceJreHHocreii (K[IH), Oco6euuocrr,ro rporBJreHr{,

,{aHHorc 3OSeKTa 3axJrrcqaerc.[ B BosMoxHocrlr Bo36yxAeHus n AereKTupoBaHr.rt

y3Koro pe3oHaHcHoro nltKa rrponycKaHrrr, Hzr3brBaeMbrM pe3oHaHcoM KIIH, upu

B3aI-.IMo,{eficrBI{u aroMoB c 6uxpouarruecrzu pe3oHaHcHErM noneM, IIpH gToM

oTr{o[reHrre efo [uprrH6r K qacToTe pe3oHaHca, MoxeT
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,{ocTr.rmTb ypoBH.{

KAIIECTBE OCHOBbI

nepuoAr-rqecKoe

107 - 108, qro no3BoJr.f,er r.icrroJrb3oBarr aaHHErfi 3QQeKT B

qacrorur. Ornocurelr,uo 6ucrpoe

cucTeMEr [o3BoJIreT yJryrruJr.rTr,

aToMHbrx cTaH,{apToB

aos6yNgeuue aroltrofi

orHo[reHrIe curnar/urylr cneKTpocKo[zrlecKofo crrfHaJla 3a cuer cHrrxeHl{rl

BKIaAa HL3KOi{aCTOTHLTX TeXH[qeCK[X UryMOB, OAHaXO npu

3aBrzcuMocrr, caoficra pe:onauca KIIH or qacrorr,I

:rou ua6rrcaaercg

ro:6yN,qeunr, r.e.

peaJrr.r3yerc.{ necraquonapuuft peNuu ro:6yx4enu.a, xoropui npeacraBJlrer

co6oii neaocraroqHo r.r3yqeHHoe .{sreHr.re. B cB.{3rr c srr,rM, eaxuofi uayvuofi

:a,{aqe[ ,BJrrerc.{ .{eraJrbHoe r.r3f{eHr.re Hecraur4oHapHr,rx pexrrMoB

Qopuupoaauza pe3oHaHca KIIH. Ilonul'ranue Qu:uuecrux MexaHrr3MoB rr

oco6esuocrefi $opuupoaaxux p$oHaHca KIIH npu Hecrarlr4oHapHoM

no:6yNgenuu no3BoJrr.rr pa:pa6orars HoBrre nepcrreKTuBHbre noaxo,q;r aJ1{

altccepTarluoHHas

AKTVAJII't{OCTI'.

KBaHToBoii Merpolrorrlu. l4:yuenltro AaHHbrx BorpocoB rrocBruleHa

pa6ora ,{.A. Pagnarapona, uel'a u o6yc.noaJreHa ee

Hayuuaa rroBl-r3Ha H npaxTlrqecnafl 3HarIIIMocrb pe:y"'tlTaroB

gnccepraquouuofi pa6orsr

Hayvua.r uour:ua [peAcraBleHHoi pa6orsr saxrnuaercq B BLrrBleHHr,rx

oco6ennocrsx Qopuuponauu.r pe3oHaHca npu HecTarlrzoHapHoM

eos6yx4euuu a napax 8'Rb. B uacruocru, 3KcneprrMeHTalrlHo 6uro norca:ano,

r{To MareMarllqecra, MoAeJrs Ha ocHoBe ypaeneuuii .qnf, Marpllubl IIJIorHocrI-I c

BLIcoKo[ cre[eHbro rolrHocrr{ ofl]IcblBaer ALIHaMI-IKy $oputrponanua ulrra

p$oHaHca K[IH, ro,opar H9 3aBricHT or HarHqH, aHT[peJraKcaqrroHHoro

[orpErruq a 6y$epHoro ra:a. flpoee4enulre LiccreaoBaHuq raxxe rroKa3aJrr.r, qro

cserosofi c,{Br.rr pe3oHaHca KfIH uoxer 6r,rrr nogaaleu npr ucrroJrb3oBaHr.ru

MHoroKoMnoHeHTHoro rroJrs, $opuupyer'aoro nyreM Mo,4yJrrrlriu ToKa.WroAHoro

la3epa Ha cy6rapuonnrax pe:onaucnoii qacrorr,r, npH Koropbrx MoxHo

KTIH

ua6ruo4ars pe:ouanc KIIH.



llpaxruuecrar 3Haqr.rMocrL pe:ylsraroe pa6orEr B nepB),ro oqepe.{L cBs3aHa

c Bo3MOXHOCTEIO IZX npzMeHeHrrf, B KoMrraKTHbrx H MzHaaTropHr,rx aToMHrrrx

craHraprax qacrorbr Ha ocHoae K[H. AaHHa, Bo3MoxHocrr, o6yc:roalena rev,
rITo ocHoBHLIe 3IreMeHTLt 3r{cnepl-IMeHTa;rbHofi ycraHoBKI4, lrcnonrsyeuofi a

4aHuofi pa6ore (Auoaurdi ra3ep, oflrltqecKr4e rqefiru lr r.4.), uoryr 6trrl
HenocpencTBeHHo npxMeHeHbl B COCTaBe Mr.lHrraTIOpHOfO aTOMHO|O CTaHAapTa

.racrorrI. flo:rorry pa:pa6orauutre MeroAr,r lr noAxoAr,r, BKJrroqarr cHuxeHr4e

snepronorpe6,renue CBH rparra yreM cHxxeHr,l.{ ero pa6ovefi qacrorrr npu

LIcnoJIb3oBaHrrI{ cy6rapuouur pe:ouancnofi qacrorEr, cra6uJru:aqr.rn g,irunsl

BoJrHr,I H3ryrreHlz, IIo KoMIIoHeHTe clleKTpocKonllqecxoro clrrHaJra KflH, lroryr
LIMerr, [paKTzrrecKoe ItprrMeHeHue upu paspa6orre aroMHbrx craHAaproB qacrorEr

ua ocuoae :QQerra KlH.

[ocroeepuocrr BbrBoAoB n uayunurx no,roxeuuil

,{ocrorepnocrr noJryrreHHErx aBTopoB pe3yJrbraroB no.{TBepxaaerc{ TeM,

rtro oHIi cofJracylorc_s c pe3yJrETaraMH aHalrofnrrHrlx I.rcc.neloeanr.ri, no[)AeHHbrx

B prle orer{ecrBeHHErx rn :apy6exutx :ra6oparopu , AoKJral;Ba;rr_rcb Ha

MexAynapo.qHbrx rouQepenqurx u ouy6nuxosanrr B Belyu1lrx orerrecrBeHHbrx H

3apyoexHr,rx xypHaJrax

Crpyrrypa tuccepraquu

,{lrccepraqux coAepx}rr 724 ctpauutlst reKcra, BK;r}oqaer 53 pucynra, I
ra6:ruqy, u cocror-.rr Lt3 BBeAeH[r, rlecru rJraB, 3aKJrror{eHl-tr, npz:roxeuui r.r

cnrlcxa Jrrzreparypr,r, nrlnvaroulero 84 HalllrenosaHr.lq.

Baeleuue colepxur o6ocuonaHr,re aKTyiurEHocr[ TeMLr, Ha),"{Hofi HoBr{3Hr,r,

Qyu4auenralruoii nparruuecxofi 3HAlIUMOCTII ucqreaoBaHx.s,

cQopMylr.rpoBaHbr rlenH pa6orEr, flpuaegenu rroJroxeHH.rr, BhrHocrrMbre Ha

3aur.rTy.

Lrana I coAepxl-tr orIlIcaHI-Ie ocHoBHBIx reoperl4qecrurx noJroxeHl,Ift,

orHocaruuxc.f, r eQQerry KorepeHTHoro rrreHeHr{s sacelesuocrefi. Tau Ne

rrpoBe,qeH aHaJrlr3 InTepaTypbt rro TeMe luccepTaquu, npe,4cTaBJreHo cocTorHrre



npo6reMll UCcJ'IeAoBaHurr, [poaHaj]tI3rrpoBaHbr noryqeHHHe paHee Kfio.reBrie

pe3ynbTaTbr no AaHHo TeMe.

ftzra 2 rocBrrleHa cpaBHeHurc p*ynbraroB Teoperr.rqecKoro u

3Kc[epr,rMeHTa]rbHoro uccJre.qoBaHuq aHHaMuKz Qopuupoaauux pe:ouaxca KIIH

uo:6yN.4aeuoro B napax py6unwr87, B r,raee npnBoAurcr onllcaHtle

TeopeTllqecKofo MoaeJILI, KoTopa, ucIIoJrb3oBaJIacE EJlfl oflucaH g AI-IHaMLIKH

$opuuporanur pe3oHaHca s A-cucrel{e no4 ro:4eficrrueu 6uxpouaruuecroro

rroJu Ha ocHoBe ypaBHeHrrfi als arounoi Marprrrbr nJrorHocrr,r, onucaHa

3Kcnepr.rMerrraJrbHa, ycraHoBKa, flora:auo, qro pe3ynbrarbr pacqeroB xopouo

corJracyrorc.,r c p$yJrbraraMrr 3KcrreprrMeHToB. flora:aua, B lracrHocrrr, xopoua{

co IacoBaHHocrE pacqerHbtx I-I 3KcrlepI.IMeHTa[bHbIx 3aBl-IcliMocrei alr
[HreHcrrBHocrrr r.r3[yr{eHr.rr, npoue.{uero qepe: rueixy, or Qa:u uo4yrrquu npu

pa3[urrHr,rx qacrorax eo:6yN4enux.

Lrana 3 locerrqeHa reoperlirlecKllM L 3KCrepuMeHTaJIbHbIM I,ICC.rre,IoBaltllrM

BnI,I{HI,L napaMerpoB HecraquoHapHoro aos6yxgenu.r pe3oHaHca KIIH, na

(oHeqHyro cra6unr,noctt aroMHoto craHAapra qacrorbr Ha ero ocnoee. Er,rro

noxa3aHo, rrro ycroBu, HecraulioHapHoro no:6yN,4enul, a uMeHHo r.Iacrora I,I

aMnnrrryAa craHr.rpoBaHr.r, p*oHaHca, Kpr4Tr4rrecKr.rM o6pa:olr rrurror na

rrroroB),ro cra6nnssoct. Hau6onee BaxHr,rM pe3yJrr,TaroNl sroi r:tasH rBJrrrercf,

aoKa3areJlr,crBo Qarra, sax,rrouarorqeroc, B ToM, rrro HaHJIyqlIax cta6nnr,nocrr,,

aroMHofo craH,4apra (rne :aancuuocrr.r or HaJrIrrrI4, I,IJII-I orcyrcrBru

aHTl-tpenaKcaqlroHHoro Irorpbrrrrrr a xvefire), Aocrlifaercr, KotAa orHorxeHrre

qacrorrl rr aMnJrr,rry.qrr craulrpooann.r 6.nvgro x 1.

I.rana 4 coAepxlir p*yJlLTarbt r{ccJreaoBaHuf,, HanpaBJreHurre Ha

yBerkqeHue KoHTpacra pe3oHaHca KIIH npu ficnorb3oBaHr.l gononur.rrelruoi

rer,ru o6parnoii cBf3x, ynpaB,lnoxleil llolqnocrr,ro orrrriqecxoro r.r3ryrreHr-lrl.

Bnepaue noKa3aHo, t{To MeroA Ha ocHoBe cra6u:luzagun I,IHTeHcI,tBHocrIi

JIIOMHHeCI{eHrIr r rrO3BOJr-f,eT yBenHqHTb KOHTpaCT B HeCTaUI-rOHapHOM pe)KrrMe

ao:6yN4euuu 6o:ree, uev e 13 pa:. Pa:pa6oraunr,rfi Hostlfi r4ero,{ Ha ocHoBe

napauerpuvecxoii cra6lulr:aqnu ,runeIuoii r<ou6lrHaur.ru MouIHocrr.r r,r3ryrreHr,r,



HaKalrKrr r.1 norJrouleHHofi MoluHocTr.r nPoAeMoHcTpIlpoBzuI, Bo3MoxHocT6

cpaBHriTerbHofo

yBefl[qeHut KoHTpacra pe3oHaHca B 25 pa3. Taru o6pa:orra, AeJraerc, BLrBoA, qro

pa3pa6oraHH6ri MeroA Ha ocHoBe napaMerpfiqecKoil cra6r..rnH3aqr,rH ,Brserc{

6olee s{$exrurur,rM MeroaoM yBeJrr{qeHr,r, KoHrpacra psoHaHca KIIH rpu

MaJrbIx MoITIHOCTTX U3ryqeHr.r' Ha(arrKr.r.

Lrasa 5 co4epNur op nIHaJIrHEIe pe3ynbrarbl

rrccJre.qoBaHr.r, cuoicrs pe3oHaHca KIIH nplr ero nos6yNgeuuu

MHoroKoMrroHeHTHr,rM H3rryqeHueM, Qopuupyeurru upn $a:orofi MoayJIrIrI{[

oaHoqacrorHoro u3flyrreHr,rf, na cy6rapuouur<ax qacrorr,I cBepxroHKoro

pacuenJreHr.r.r ocHoBHoro cocrorHr.r, arouoa py6u4lu-87. Eu:ro noKa3aHo, B

r.IacTHocTrI, uro ,q:r-r ao:6yx,4eHru pe3oHaHca Ha Dl II-,IHHI,I MoxHo I]cIroJIr,3oBaTr,

MHO|OqaCTOTHOe Ir3rlrreHlre .qHO.{HOrO Jra3epa, TOK I4HXeKUI{I] KOTOpOIO

MoAynupyercs ua cy6rapuouuxax pesonancxoi qacrorll B ALIaIIa3oHe ot fl2 lo
f/5, rae f - p*oHaHcrra, qacrora. BaNur,rM cJreAcrBueM nprrMeHeHuf,

ao:6yN4enux MHofoKoMnoHeHTHbIM I,I3JIyqeHI,IeM 3aKJrrcqaerc{ B Bo3MoxHocrrr

[oaaBJ'reHu-s [oreBofo cABr4ra p*oHaHca KIIH npu IiCIIOJIL3OBaHI414

cy6rapr'ronux.

B Lraea 6 npuro,4xrc.r pe3yJr6Tar6r r.rcc:re,[oBaHlr, Meroaa cra6unlrsaquu

,4JII-IHbI BOJIHLI I.I3Iyr{eHfi{ Jla3epa HaKaqKI4 B aTOMHOM CTaH,4apTe TIaCTOT6I IIO

oxnraJ,ry pe3oHa[ca KllH $opr'rupyeMoro nyreM aun,ruryguoii .4eMoAyJrrruur.r

cfiexTpocxol]uqecKofo clltHirlla. floxa:auo, rITo rlpr I,IcIIoJIL3oBaHI,IILLIeeK c

6y$epnuu rasoM 3aBncr-rMocrl au6pannofi cocragrsnuefi clrsa.:ra KIIH

3ABI,ICI,IT OT OTCTPOI-IKII AJII,IHEI BOJIHbI I,I3NTICHI" OT UEHTPA JII,IHI,IU TOflIOIUEHI,IS,

HMeer xapaxTep gucnepcuonxofi rprlroft u uoNer 6rnr ricrroJrb3oBaH rrpri

cra6utuzaw aJIIIHEI BoJIHsI I-I3[fIeHIir. flora:auo, qro ITcIIoJIE3oBaHI-Ie aangofi

Meroaa rro3BoJrf,er nor) rrrrr, necra6unrnocrr, aroMHblx rracoB He xyxe, qeM npll

u cnoJrb3oBaHrrrr cTaHAapTHoro MeToaa Ha ocHoBe MoAyJrsquu ,4[r4HEr BolHl,r.

B :an,rro.reuun cyMMHpyrorcr ocHoBH!,re r,rroru pa6orn r,t [phaerEH

IlepeqeHr] ocHoBHbrx Pe3yJrbTaToB.



3aMe.raHllg llo coAep?r€Huro auccepraqnonuoii pa6orrr:

1, B f,rase 4 rpuregeuo orucaHue gayx sQ(rerrueuux MeroroB rroBr,rlreHrz,

KoHrpacra p*onanca KIIH

HecTarlrroHapHoM pexr4Max

KAK B KBA3I4CTAIIIIOHAPHOM, TAK V B

aos6yxgenux, npHMeHeHHe Koropbrx

rlo3Bo:rr.rJro noBLrcnr; KoHrpacr KaK MlrHHMyM Ha nop.{aoK. MeNgy relr , r

CTETCHl,1

3rofi frase Hr,rKaK He o6cyNgaerca BrttsH[e AocrllrHyroro

KoHTpacrr.rpoBaHr.r.,r Ha MerpoJroruqecKr.re xapaxrepucrurlr KflH craH,4apra

(necra6u:tnocrr nocnpolr:no,quuofi qacrorr,r, BpeM, BLrxoAa ua pa6ovr.rfi

peNur'a u r,4,), coorsercreyorque pe3ynr,rarr,r r,r:uepeuui erux

xapaKTep[cTr4K TaKxe oTcyTcTByroT.

2, B f:rase 1 reoperuuecru r.r 3xcrrepriMeHTaJrbHo r.rccJreaoBaHa 3aBr,rclrMocrL

Sa:onofi :agepNrul Qopunpoaanur n Ka pe3oHaHca KIIH rar $ynrqua

vacrotr noa6yxgesur, Ec:rlr npn Manlrx qacrorax Mo.qynrrlrrr conracue

reopul4 It SKcIIepI.tMeHTa _{BI_rIeTC_rI y,[OBJIeTBOpHTeJILH6IM, TO C pOCTOM

rIacToTLI pe3yI6TaTLI TeOp[U rr 3KCrrepr4MeHTa AOBOJTEHO CI'IJIEHO

pacxoArrcr. -f,glgerc-n Jrrr 3To pacxoxAeHr.Ie cJIeAcrBlleM HecoBepIIIeHcrBa

MoAe.r {, rroJroxeHnoii e ocuoay reoperuvecroro pacvera?

3, ,{:u gono:uno luupoKoro Kpyra 3aAaar r.r sQSerroa, npeAcraBlleHHbrx

gnccepraquonuoil pa6ore, 6n,r 6lr xpaiiue yMecrHhrM aHarrrl3

B

ux

:asucuMocrei ot reMneparypbr.

CAenannrre 3aMeqaHH, Hocrr e gHa.ruremHoi

peKoMeHAaTeJrBHbI Xaparrep lr cyrqecTBeHHo He BJrurroT Ha

nonoxuTeJrErrro oueHKy Ar.rccepTaqxlr.

3axrroqeHlre

o6rqyro

OqeHusas ar.rcceprarl.roHHyro pa6ory Paguaraposa Aa6H AflercauAposu.ra

B UeJIOM, MO)I(HO CAeJTaTE CJreAyrclUee 3aKJIIOqeHIie:

- TeMa Arrcceprarlurr aKTyaJIr,Ha, Allcceprallli, npegcraalaer co6oi

3aKoH.IeHHylo uayuuo-xaarnQuxaqlroHHyro pa6ory, n Koropo peueHa Hay.rHa,

3aAaqa rccreAoBaHuq cBoiicrB pe3oHarca KofepeHTHofo rlreHeHrI,

uaceresuocrefi npu pa3H6rx Hecrarl[oHapHLrx pexr.rMax aoa6yx,qeuul a lapax



py6t/I'Ltfl-87 11 BIrAa]Hufl napaMerpoB pexuMoB Bo36yx,qeHr.r.,r Ha cra6r{JrBHocrL

aroMHofo cTaHAapTa qacrorr,r Ha ocHoBe 300eKTa KfIH.;

- pe3ynrTarbr Alrcceprarlzn o6naAalor HayqHofi HoBr-r3Hofi, nparravecxoi

3Harrr{Mocrrrc, npounu anpo6auuro, B AocraroqHofi crefleHr,r npeAcraBJreHhr B

HayqHr,rx'rpyaax aBropa;

- pe3ynbTaTbr,{}rccepTaur.roHHbrx Hccne.{oBaHr,rfi HMetor flepcneKrr.rBy

ucIIoJIL3oBaHH.,I npll pa3pa6orKe craH,uaproB qacror;I HoBoro ro(oJleHr4f, Ha

KIIH-e$$erre;

- .qliccepraqu, coorBercrByer rpe6orauuau <<floroxenr.r-s o nopt,IKe

IlptlcyxAeHrr{ )reHErx creneHefi) BEIcuefi arrecraqrroHHoii KoMr{ccnr{

Muuo6pnayxu Pocclru, npeglra:r.,reMrrM K KaHAr{AarcKr4M AuccepraqxrM, a ee

aarop Pa4narapon,{a6a A:rercaxgpoBr,rq 3acryxr.rBaer npzcyx4euur ylenofi

crerreHrr KaHArr.qara $usr.rro-rr.rareuarut{ecru,rx Hay( rro crequaJr;Hocrrl 01.04.05 -
Onruxa.

Or:ua aelyqefi opraHr.r:arlltu cocraBJreH Ha ocHoBe o6cyN4enux

co,{epxaHr.r, 4rzccepraquonuofi pa6orrr ua 3aceqale:,u,Lt YqeHoro cosera @|YII
(BHIltr{@TPtr{> (cerqnr },lr 7, npororon Nr 3 or 28.04.21 r.).

Cerperapr Yvenoro cosera <Dlyll (BHI,IIIOTPI,I) (cexqlrr Nt 7)

Ot:slg cocraaun:
,4 BB'rlrssxl*a

Havamuur la6oparopuu }1! 733 IMU fCBq,

OIyII <BHI,IIIOTPI4>, orsereHu e HI,IO-7,
.,,...tr.Q.-M.H. 
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